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We, Babgock ft Wrxoox Lamm, a 
British Company, of Babcock House, Farring- 
dnn Street, Tendon, £.04, do hereby declare 
tile invention, (ConmmxricstBd by Deutsche 
Babcocx & wiucor Dampfkbsselwebxb 
A/G, a German Company, of Oteriurasat, 
R Mnriand , Geuuiny), for winch we {say tfrat 
a patent may be granted cd us, and the method 
fay which it fa to be performed to be partjcor 
lady described in and by the fcfiowing state-, 
rnent:— 

The present invention xcfatea to a process 
of and tool for eappndfag tube ends, applic- 
able for example to the attachment of water 
tubes to the steam and water drum of a water 
tube boiler. 

It is common practice to secure the ends 
of water tubes tP a boiler drum by fitting 
each tube end within a tribe nofc in me drum 
and then fijWTslfng plastically the tube end 
withki the tribe bole, so that £; remains firmly 
in contact with the wall of the hole to provide 
a irokUtight joint. In order to improve die 
resistance to the ^rii1fHi>y of the tube, when 
the bofler Ja b use, to £tut out of the drum, 
the part of the tube projecting into the drum 
Is often belled out. 

Several different methods of obtaining the 
desired expansion have been used. According 
to one method^ a tool is used which fackdes 
a conical mandrel about which are spaced 
three cccreapondhrg tapered roller*, the tool 
being inserted in the tube end to be expanded 
with the axis of the mandrel co-axial with the 
t ribe end and the mandrel being fed Into the 
tube rndcpenrkruiy of the roflera eo that die 
idlers are displaced outwardly into contact 
with the inner surface of 'die tube. The man* 
drd is then continuously rotated and the rol- 
lers are forced outwardly to expand the tube 
end and at {he same time roll progressively 
round and into the tube. It has been found 
that with this method of expanding there is a 



tendency for each point of the tube wall, after 
each passage of a rotter has caused an expan- 
sion, to spring beck eliBtjcaSy and thereby 
considerably reduce the contact pressure be- 
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twees the tube wall and the w*M of the tube 
bote. Furthermore, the structure of the tube 
metal is afflecgd, the metal b ecoming hardened 

Atrorrirng to a second rather sknOar 
rrrethody the tube a expanded by a tool having 
a tapered mandrel and roSecs b which the 
mandrel and the rollers rotate and rnuvte out- 
wardly .towards die end of die tube during, 
the expanding operation 

According to a third method, a mandrel 
with a working surface having a diameter 
sE^niygreatetiumt^hwde 
tube is driven into the tube end, so expanding, 
the tube as it moves into it This snood has 
certain prac ti ca l difficulties when applied Sx 
long thb tubes, winch tend to bnddv and! 
the removal of die mandrel from jhe. tube. 
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after the expanding operation often gives much . 
trouble* y „ v _\ 

Ac object of <he present hxventiog^fi^pe . 
provision of an inrpxoved me^ujcT^^s^DSoX 
teg expanding tube ends. * ~*rri7r 

The hrventbtt indudcsihe process f^fe 
sen l ring of a tube end within a tube hofc inf 
a tube plate, which conmrises expajjffig a 
part of the tube into ft 'fr^ t fa fa* cub i a ct 
the waB of the tube hole by fbrdble 
puffing-out of a tube mandfag 
through the said part of the t " 
sfcrndtaneonsly as a < 



out e ffecting belling of the mouth of the free 
end of the tube into contact; with the face 
cf the tube plate. 

The invention also includes a tube end ex- 
panding tool suitable for the expanding of % 
tube end within a tube hole in a tube plate 
b which w i t h dr awa l mens are provided for 
the forcible pufiin^out from inside the tube 
end of tube expandbg means adapted during 
withdrawal to expand the part of the tube 
within the tube hole, and the withdrawal 
means are arranged during withdrawal to 
operate belling means winch effect beffing of 
the free end cs the tube* 

The invention will now be described, by 
way of Tfrmnplr, with reference to the aocont- 
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ponying pardy diagrammatic dr£w£ng% in 
wMch:-— 

Figure 1 Is a sectional ode elevation of the 
forward cod only of a tool for »«p™*wig and 
5 befling tube ends arranged to operate on a 
tube cod that extends through a tribe ptoc; 
and 

Figure 2 It a view sinraar to Figure 1 but 
with the working parts in a different operat- 
10 ing position. 

In die drawings, a tube 1 extends through 
a tube hole 2 in a tube ©late 3- with its inner 
aid 4 projecting beyond the inner face 5 of 
die tnbe plate to a distance equal to about 
15 twice the wall thickness of tf» tube. The tool, 
bjflcated generally by 10^ hdadat a forward 
body part 11 terminating in a bearing surface 
12 which, when the machine is la use, is Add 
firmly against die part of tnbe plate fay^r 
20 face 5 which surrounds the tnbe end 4. A 
mandrel 14 mounted in the body pan 11 ex- 
tends axiady beyond die bearing surface 12 
and at the mmmtw*™*^ of die expanding 
operation, lies in die initial position shown 
25 In Figure 1 In winch It extends into the tube 
1 Co a point beyond die tnbe plate 3-. At Irs 
inward or forward end die mandrel 14 is 
formed with an enlargement or bead 15 ad- 
joining a part 16" that tapers rearwardry to a. 
'M-Q&dxkal part 17 beyond which a part 18 
. _.p£--the- mandrel is smew-threaded into an 
operating rod 19 which Is conpkd to the pis- 
ton of an irjdranfic power device (not shown)* 
: Ajz^oop of four complementary expanding 
35 .. members 21 axe didabiy mounted on the 
1 ^tapeied mandrel pact 16 and mar be moved 
..fromHfc^a&ned position shown in Figure 2, 
. .- ^ ^ which iffgofd parts thereof form a com- 
_3^4ete ringhiike tnbe expanding surface 22, to 
4Q^kJBtaggcnad position shown m Fignre 1 in 
.-which, one opposed pair of the members 21 
. .Ii-cffi et rearwardry of the other p*fr ao that 
^4h&jyveraH radios of each member b reduced. 

-The font members 21 me held together and 
45 to the mandrel by * heHoal spring 24 that 
rmjiries part-cyifodrical s e ctio ns 25 of the 
font members. 

SEdafbly mounted on die cylindrical part 
17 of die mandxd is a movable stop 30 m 
50 the form of a tube length havmg a cvlmdricai 
rearward portion: 31 which is a sfldmgfit on 
the- manure} part 17 and a flared forward 
part 32 of such dimirtrr at its forward end 
that it engage* the two rearmost expanding 
55 manbecs 21 when they are at the rearward 
end of die tapered part 16 of the mandreL 
Secured to the rearward end of the portion 
31 is a boss 33 formed with a drcornferen- 
tfauTy ertendfng radial shoulder 34 dot faces 
60 xearwardry of the mandreL Mounted on Che 
bodV part 11 are catch means fa the form 
of four pfemgrrs such as the phmgera 36 ao 
arranged as to be aBdaUe raifaauy and being 
biassed inwardly by springs snxh as 
65 springs 37. These phmgas ere arranged 



to engage die boss 33 and are an 
shaped at their sward ends that they 
restrain rearward movement of the shoulder - 
34 past the plungers only tnrtft the axial force 
on the stop 30 exceeds some predetermined 70 
■value. 

_ Abo mounted on the body pert 11 is a 
circular row of dgjht tnbe end belling de- 
ments 40 so guided in the body part 11 as 
to be capable of radial movement only and 75 
triaft&cd by springs gush as springs 41 inwardly 
into engagement with the snap 30. The inner 
side of each element 40 is provided with an 
inclined surface 42 complementary to die 
flared forward part 32 of the stop 30 so that 80 
as the part 32 moves rearwardry past *be de- 
ments 40 they are moved outwards in a radial 
direction. Each element 40 is foamed with a 
forwardjy extending tongue 44 arranged to 
e xt en d within the tnbe end 4 but of such 85 
length that its forward end Is spaced from 
the tnbe plate face 5 by a distance somewhat 
greater than the thkxuras of the waU of the 
tnbel. 

To carry cut the expanding operation, the 90 
tool 10 b brought into position opposite the 
tube end to be expanded and the mandrel 
14 Inserted into the tube to the position shown 
in (Figure 1, ao that die bearing wrrfw^r 12 
engages the tnbe plate face 5, die stop 30 95 
bemg set with its shoulder 34 forwarder of 
the plungers 36> the expanding members 21 
being towards rjhe rearward end of die t ape r e d 
part 16 of the mandrd 14 and the rearmost 
pair of the members 21 bemg In contact with 100 
the forward end of die stop .30. 

The mandrd 14 h now drawn rearward^ 
through the tool body part 11 by operation 
of die hydraulic power device so that t he ex- 
panding members 21, which are held against 105 
axial movement with the mandrel 14 by die 
stop 30, are caused to move oui'wanfly into 
contact with and to expand the part of tube 
1 which lies immediately ouxaide the tnbe 
plate 3. As tins takes place the forward pair 110 
G$ the members 21 move slightly rearwardry 
mto alignment with ahe other pair of the mem- 
bers 21. 

Once the head 15 of the mandrd 14 comes 
into contact with the expanding members 21 115 
force is transmitted directly from the mandrd 
to the stop, which b caused to move in a rear- 
ward direction so that the plungers 36 of the 
csfrh i lira w ride over the shoulder 34 The 
expanding members 21 and the amp 30~move 120 
rearwardry with the mandreL the members 21 . 
effecting progressive expanding of the part of' 
the tube 1 which fies within the tnbe plate 3. . 

As the members 21 ap pr oach the inner face 
5 of die tnbe plate 3 the flared part 32 of 125 
the atop member 30 engages the racjmed sur- 
faces 42 upon the eight belling dements 40 
and causes those elements to move outwardly 
radially so that their tongues 44 engage and 
bed outwardly tjbe projecting inner end 4 of 130 



(7*8450 



10 



15 



20 



Jthe tube 1. This beEng operation cods when 
tte tribe expanding surface 22 comes intr> con- 
tact widi the forward part of the curfaces 42, 
wiieieapoa rearward movement of the mandrel 
oktbe tD the tool 10 Is positively t*"rted_ 

The tool 10 is now removed from the 
finished tribe, the mandrel returned to its far- 
ward position, the tube T^Ming elements 
^ did along the tapered part 16 to $xk 
rearward posxdons, and the stop 30 rT^tmr** 
to its forward position* Hie tool may then 
**«jplied to ^the next tribe «o be expanded. 

The machine described is adapted to act 

Tax a preselected size of tube, the dfameter 
the expanding surface 22 being appro- 
priately related to t)be internal diameter of Ac 
tnbel If desired the head 15 of the mandrel 

mayteinade<dM^3xiaByrf^niMAd 
M^fcthmserivesasaiiro 

rowcm ail of the expanding members axiatiy 
of the tapered part of die «iirmfpfj deter* 
minethe tffocthe dimeter of the «p»T^ng 
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member during the expanding operatS^rod 
the poattjon of the stop bemg affnstafe pcr- 
m&s iTanadon of that effective diameter. TObex 
Ac hea d 15 fa axiafly adjustable, ittsadm- 

ahaped, over* 
g members. 




1- Process far die securing of a <nhe end 
wiflnn a tribe hoie la the tribe plate, which 
comprises erpan t fi ng a part of the tube into 
aatd^tght contact with, the waE of the tribe 
hole by the forcible pnBing-out of a tribe ex- 
panding niember through the saii part of 
At tohc and rinnlisnet wdy as a consequence 
of the pcflingoct effecting beffing of the 
mouth of the free end of the tube into con- 
tact with the face of the tube plate, 

2. A tnbe end expanding tool suitable lor 
the expanding of a tube end within a tribe 
hcfehiatdbetphu^ wherein withdrawal means 
aze provided for die forcible pnffing-ont from 
; expanding s 



— j t he tribe end of tube ^ 
adepted during withdrawal to expand the part 
of the cube within the tube hole, and the 
withdrawal means are arranged during with- 
drawal to operate belting means wUcE effect 
beffing of the free end of the tribe. 

3. A tool as chimed in Chdm % wherein 
die befling means comprise a areolar row of 



tube end engaging elements which are 
^ranged to mow radially outwardly upon, 
withdrawal of the <nte expanding means and 
so effect belling of thetubTen£ 

4. A tool as claimed in Cfcdm % wherein 
tte tube expanding means inckide 8 plurality 
of expanding member* fitted about the peri- 
phery of a tapered part of the length of a 
mandrel which is msertebfe axiaOy into *he 
™c to op an rie d and forms part of the 
wMrawtf means, stop means aze arranged 
to he within Ac tribe to be expanded at a 
forward inrtim position, catch mean s ate 
arranged to reetrak outward movement of the 
«top mean s from the initial position unless 
the outward force on die stop means exceeds 
a predetermined value, the atop means being 
arranged to restrain outward axial mo wm e tt i 
of die said members upon outward movemcal 
<* the mandrel only until die force exerted 
exceeds the prtrirrmnfaed Take, and the tnbe 
en d ea^ aig elements are arranged fcr en- 
gagement by inclined surfaces on the stop 
meanawbereby tpbn the mandrel moving the 
ex panding means and thus the stop means in 
an outward direction t hrough an appropriate 
distance a part of the tnbe that exterAbcyond 

***** b agaged and bdled out by 
the befling meana 

5. A jcdoJ as claimed in Oaim 4, wherein 
the expanding members are held in dose co p* 

^ j^PPBd Pttt of the manoVel by 
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6. A tool as daSnecfin Oaim 4 or Oak* 
5, wherein a etpp provided on the mandrel is 
adapted by ftmmng movement of the expands 
ing members axiaQy of the tapered past 
the m andrel to determine the effective dia- 
meter of the expanding members Awfag da 
ex panding operation, aid the poskton of the 
atop fa a djustjfck to permit variation of that 
eacenre diameter. 

7. A tube end expanding tool arranged and 
a dapted tp operate subgtantiaBy as described 
hereinbefore with reference to, and constructed 
aubtumrjdly as shown in, the accompanying 
drawings. 
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' SHEET ThU dnmrtnt t> a npnduttka of 
*e Qrtjni on a rata* 



FIG. I. 




